Sphingosylphosphorylcholine induces apoptosis of endothelial cells through reactive oxygen species-mediated activation of ERK.
Sphingosylphosphorylcholine (SPC) produces reactive oxygen species (ROS) in MS1 pancreatic islet endothelial cells. In the present study, we explored the physiological significance of the SPC-induced ROS generation in endothelial cells. SPC induced cell death of MS1 cells at higher than 10 microM concentration through a caspase-3-dependent pathway. SPC treatment induced sustained activation of an extracellular signal-regulated kinase (ERK), in contrast to transient activation of ERK in response to platelet-derived growth factor (PDGF)-BB, which stimulated proliferation of MS1 cells. Both the SPC-induced cell death and ERK activation were abolished by pretreatment of the cells with the MEK inhibitor U0126 or by overexpression of a dominant negative mutant of MEK1 (DN-MEK1). Pretreatment of the cells with N-acetylcysteine, an antioxidant, completely prevented the SPC-induced ROS generation, apoptosis, and ERK activation, whereas the ROS generation was not abrogated by treatment with U0126. Consistent with these results, SPC induced cell death of human umbilical vein endothelial cells (HUVECs) through ROS-mediated activation of ERK. These results suggest that the SPC-induced generation of ROS plays a crucial role in the cell death of endothelial cells through ERK-dependent pathway.